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ABSTRACT
Either generic or subject-specific measures (a total of three measures) of critical
thinking were given to students in nine sections of an undergraduate educational
psychology course. Generic measures were the California Critical Thinking Skills Test
(CCTST) developed by Facione and Facione (1994) and the Watson-Glaser Critical
Thinking Appraisal Forms (WGCTA) by Watson and Glaser (1994). The subject-specific
measure was the Psychologi,cal Critical Thinking instrument developed by Lawson
(1999). The critical thinking measures were used to address questions relating to the
predictive potential of critical thinking and to assess changes in critical thinking during
the course. Specific questions included the following: (1) Will generic versus subject
specific critical thinking measures differentially predict performance on multiple-choice
tests that presumably involve critical thinking and essay quizzes that do not? (2) Will the
pattern of change in critical thinking from the beginning to the end of the course differ for
generic versus content-specific measures? (3) Will the patterns of change in critical
thinking differ for students who perform well and those who perform poorly on the
exams?
Results indicated that all of the critical thinking tests moderately and significantly
predicted exam scores (p < .01) but minimally predicted quiz scores. Pre- to post-changes
in critical thinking were significant for each critical thinking measure. Also, for each
critical thinking measure, the high exam-performance group did better on both the pre
and post-course measure than did the low exam-performance group. Finally,
psychological critical thinking increased significantly in pre- to post course scores both
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for the high-performance group and for the total sample who took that measure.
Conclusions of the study produced some confirmation that subject-specific critical
thinking, particularly psychological critical thinking, can increase during a college
course. However, further exploration into effective ways to promote critical thinking
within the classroom is needed.
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Chapter I
INTRODUCTION AND LITERATURE REVIEW
The construct of critical thinking is in the forefront of educational discourse.
Some college educators view critical thinking as a predictor of performance on a variety
of outcome measures, while others see critical thinking as a pivotal outcome measure in
college courses. Lacking in documented research on critical thinking are studies that
directly contrast its potential as a performance predictor versus an outcome measure.
Hypothetically speaking, its utility in these two roles could be different.
Operational Definition of Critical Thinking
Although critical thinking is a pervasively used construct in higher edu�ation
(Halpern, 1993, 1999) and its promotion is viewed as one of the highest priorities of a
college education (Halpern, 1988; Jones, 1995; Resnick & Peterson, 1991), researchers
and educators have not agreed on a standardized operational definition for critical
thinking. Nonetheless, themes that characterize definitions of critical thinking are
argument construction and evaluation, analyses, inferences, problem solving, and
decision-making (Facione, 1986; Jegede & Noordink, 1993; Watson & Glaser, 1964).
Nickerson, Perkins, and Smith (1985) contended that critical thinking "requires the
ability to judge the plausibility of specific assertions, to weigh evidence, to assess the
logical soundness of inferences, to construct counter arguments and alternative
hypotheses" (pp. 4-5). Facione (1986), a co-author of the California Critical Thinking
Skills Test (CCTST), emphasized "the ability to properly construct and evaluate
· arguments" (p. 222) in his definition of critical thinking and proposed critical thinking to
be "the cognitive engine which drove problem solving and decision making" (Facione &
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Facione, 1994, p. 1). Jones and Ratcliff (1993) identified analysis, evaluation, and
inference as commonly agreed upon concepts necessary to think critically. In summary,
the prevalent definitions regarding critical thinking all seem to revolve around the ability
to analyze, infer, reach, interpret, and evaluate conclusions from the evidence provided.
Assessment of Critical Thinking
The many definitions of critical thinking have spawned a variety of assessment
techniques for the construct. Just as the definition lacks perfect harmony among scholars,
so does the issue of the most efficient and appropriate way to assess critical thinking.
Some believe that critical thinking may be best measured through multiple-choice tests
that can "provide a degree of summative and diagnostic precision that is difficult for
essay tests to reliably match" (Facione, 1986, p. 229), while others believe that critical
thinking is based on "a combination of natural language and our own minds used as
resources in making rational assessments of human experience" (Paul, 1984, p.14) that
can only be analyzed qualitatively. Finally, some (Ennis, 1993; Norris, 1989, 1990, 1992)
believe that combining the two approaches (qualitative and quantitative) provides the
optimal means for assessing critical thinking.
Generic Measures
The following are the generic critical thinking instruments most commonly used
at the college level: the Watson-Glaser Critical Thinldng Appraisal (WGCTA), the
California Critical Thinldng Sid/ls Test (CCTST), the Cornell Critical Thinldng Test
(CCTT), the Collegiate Assessment ofAcademic Proficiency (CAAP), the Ennis-Weir
Critical Thinldng Essay Test (ENCTET), and the Reflective Judgment Interview (RJI).
As one might assume from the titles, the last two are essay/interview instruments while
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the first four are multiple-choice measures. The current study used the WGCTA, which
is the oldest and most widely used measure of critical thinking at the college level
(Watson & Glaser, 196:4, 1980, 1994), and the CCT�T, which requires the ability to
evaluate and construct arguments (Facione & Facione, 1994). While the manuals of these
critical thinking instruments provide information regarding predictive validity, test-retest
reliability, internal consistency measures, and demographic characteristics of those tested,
their psychometric properties generally are less well developed than the level of
standardization found in most achievement and intelligence tests (Williams & Worth,
2001).
Subject-specific Measures
If critical thinking is inherent in specific subject matter (e.g., an undergraduate
psychology course), then assessing critical thinking within that domain (e.g., using
psychological critical thinking measures) may be the best method of assessing critical
thinking. In light of that possibility, domain-specific measures of the construct have been
developed, particularly in stati_stics using an essay-type format (Royalty, 1995) and in
biology using a multiple-choice format (McMurray, Beisenherz, & Thompson, 1991).
The current study used an essay-type, subject-specific, psychological critical thinking
instrument developed by Lawson (1999) to assess how well college students in an
educational psychology class can use principles of psychological science in weighing
psychological claims.
· Predictive Potential of Critical Thinking
Critical thinking may be differentially predictive of a variety of performance
measures. The predictive capacity of critical thinking is expected to differ "both by the
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type of critical thinking measure used and the type of performance measure predicted"
(Williams, 2001, p. 1). With respect to the former issue, a subject-specific measure of
critical thinking may predict performance better than would a generic measure. For
example, a psychological critical thinking test might better predict performance in a
psychology class, because the critical thinking skills embedded within that subject would
be targeted for assessment in the critical thinking measure. If skills necessary to do well
on the performance task closely parallel skills necessary to think critically, then
competence with critical thinking skills should result in competence with the
performance task. However, few studies have compared generic versus subject-specific
critical thinking as predictors of performance in college courses.

Types ofPredictors
Currently, there are few studies that have directly examined the relationship
between critical thinking ability and performance in specific courses. In one study,
critical thinking (WGCTA) was one of two best predictors of performance in introductory
physics classes, with the other strong predictor being algebra skills (McCammon, Golden,
& Wuensch, 1988). The WGCTA has been used in evaluating the predictive potential of
critical thinking in an introductory physics course (Wilson & Wagner, 1981) and in an
introductory psychology course (Gadzella, Ginther, & Bryant, 1997). Both studies found
that scores on the WGCTA correlated significantly with grades in the courses.
Specifically, the Gadzella, Ginther, and Bryant (1997) study used a discriminant function
analysis to report that the WGCTA Total Critical Thinking Scores predicted performance
for two groups of students (those who made As in the class and those who made Cs).
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Similarly, the results of the Wilson and Wagner (1981) study concluded that the WGCTA
significantly predicts performance at the college level (r = .44).
Whether critical thinking is measured as a generic or domain-specific construct
likely affects its predictive potential. Although subject-specific measures of critical
thinking might be more foretelling and open to change in their respective subject areas,
generic measures might have greater utility across content areas because of the broad
range of critical thinking skills they purport to measure. Because of the sparse research
using subject-specific measures of critical thinking to determine critical thinking's
predictive potential, the current study used a subject-specific method and generic
methods to measure critical thinking.
Types ofPerformance Measures
Presumably, performance measures that require a high level of critical thinking
could have a stronger relationship to critical thinking than performance measures that
require less critical thinking abilities. For example, critical thinking might be integral to
performance on an open-ended problem solving task but less crucial to performance on a
multiple-choice test. Although widely used in large undergraduate psychology courses,
the latter assessment tool has an uncertain linkage to critical thinking. Some authorities
perceive multiple-choice tests as counter to critical thinking (Tsui, 1999). Given this
assumption, one might expect critical thinking to be minimally or even negatively
predictive of performance on multiple-choice tests. Nonetheless, Williams and Worth
(2002) found that critical thinking (CCTsn measured at the beginning of an
undergraduate human development course accounted for more of the variance in
subsequent exam scores than did other variables (i.e., note-taking or attendance).
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Apparently, multiple-choice tests differ in their requirements for critical thinking
(Wallace & Williams, 2003). Thus, it may be premature to assume that critical thinking is
generally related or unrelated to performance on multiple-choice tests.
Critical Thinking as an Outcome Measure
Although considerable research (Bauwens & Gerhard, 1987; Garett & Wulf,
1978; Holmgren & Covin, 1984; McCutcheon, Hanson, Apperson, & Wynn, 1992) ·
reports relationships between critical thinking and diverse variables, identifying
directionality of prediction and cause-effect relationship among these variables is an
elusive task. It is possible that critical thinking affects grade point average (GPA), but
equally possible that GPA predicts critical thinking, therefore making it difficult to
determine the cause-effect directionality of the relationship.
While critical thinking is purported to be one of the most important outcomes of a
college education (Halpern, 1988; Jones, 1995; Resnick & Peterson, 1991), research thus
far has failed to show consistent, certain, and significant effects of individual courses on
critical thinking. Some studies (Allegretti & Frederick, 1995; Bensley & Haynes, 1995;
Isaacs, 1990; Reed & Kromrey, 2001; Sandor, Clark, Campbell, Rains, & Cascio, 1998)
have produced critical thinking gains in academic courses, while others (Arburn, 1998;
Forbes, 1997; Lierman, 1997; Lyle, 1958; Slaughter, Brown, Gardner, & Perritt, 1989)
have not. Williams (2003) proposed three concepts that may fundamentally affect the
possibility of changing critical thinking in college courses: the nature of the critical
thinking measure, the nature of the course experience, and the nature of the student.
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The Nature ofthe Critical Thinking Measure
Again, whether the critical thinking instrument is generic or subject-specific could
affect the status of critical thinking as an outcome variable. For example, "one might
expect a subject-specific measure of critical thinking to be more changeable than a
generic measure" (Williams, 2003, p. 3). Lawson (1999) reported that psychological
critical thinking scores were higher for senior psychology majors compared to
introductory psychology students and senior majors in chemistry and biology. Thus, in
comparison to generic critical thinking, psychological critical thinking may be a more
realistic outcome measure in psychology courses. However, lacking in the published
research are studies that compare domain-specific versus generic measures of critical
thinking with respect to their outcome potential.
The Nature of the Course Experience
Perhaps the most important issue in determining whether a course experience
should promote critical thinking is the nature of the course itself. The way that critical
thinking activities are presented within the framework of a course may affect its potential
to change critical thinking. Ennis (1989) has proposed three approaches to teaching that
may affect critical thinking: general, infusion, and immersion.
General approach. One approach is to explicitly teach general critical thinking
skills. These critical thinking classes are typically offered through several departments,
such as philosophy, mathematics, speech, education, and English (Facione, 1986), and
have produced gains in critical thinking (Dansereau et al., 1979; Facione, 1990; Gadzella,
Ginther, & Bryant, 1996; Halpern, 1993). When compared to introductory psychology
students' scores on the CCTST, students in specialized critical thinking courses made
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significantly greater gains (Facione, 1990). Harris and Clemmons (1996) conducted a
study of freshmen entering college with an ACT score between 13- 17. These students
were required to enroll in one of four sections of a course called Developmental Critical
Thinking that explicitly taught critical thinking skills. Harris and Clemmons (1996) found
that those students did not achieve significant pre-to-post gains on either the WGCTA or
the CCTST. However, the general approach has attracted more research than either the
infusion or the immersion method described below.
Infusion approach. Another approach is to infuse, or integrate, the teaching of

critical thinking skills within subject-specific classes. In theory, one might expect course
activities that require critical thinking to promote its development. However, there
appears to be surprisingly little research regarding the effectiveness of integrating critical
thinking aspects into subject-matter courses. Of the three approaches presented, the
infusion approach most closely resembles the approach used in the present study. One
would expect courses that present application questions or activities requiring students to
identify conclusions based on specific evidence to promote critical thinking. Arbum
(1998) attempted to promote critical thinking in a human anatomy and physiology course
using an infusion approach. He used a student-questioning technique linked to class
lectures, but students in that condition did not achieve greater gains in critical thinking
(CCTST) than students in a control condition.
Perhaps promotion of critical thinking requires students to be mentally active
(e.g., engaging in higher-order thinking activities, participating in active listening) as
opposed to receptively passive (e.g., watching a video, or listening to teacher lectures
about argument evaluation). If so, one might expect students' critical thinking to improve
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if they assumed more active roles, but Forbes (1997) was unsuccessful when he
attempted to improve critical thinking (CCTST) in a college calculus course using
activities such as active listening. In spite of Forbes' (1997) negative findings, other
studies have suggested that interactive formats involving higher-level inquiry offer the
greatest promise for strengthening critical thinking (Halpern, 1993; Smith, 1977, 1981;
Terenzini, Springer, Pascarella, & Nora, 1995; Tsui, 1998). For example, Moll and Allen
(1982) found that instructor-promoted interaction among students and between instructor
and students contributed to the development of critical thinking.
Immersion courses. Could a course that emphasizes the mastery of content be
expected to promote critical thinking? Some contend that immersion in content provides
the most fertile context for the promotion of critical thinking (McPeck, 1990). The
contention is that critical thinking always has its roots in subject matter; thus, critical
thinking cannot occur in the absence of content mastery. The small body of related
research does not support this approach. Chance (1986) reviewed critical thinking
programs and concluded that critical thinking does not result as a secondary effect from
subject-specific course content.
The Nature of the Student
Another issue to consider regarding critical thinking changes in college courses is
the linkage between student characteristics and the instructional format of the course. A
particular format may promote critical thinking for one kind of student but not for another
(Lyle, 1958). One might assume that interactive formats are more conducive to critical
thinking than are lecture formats because interaction potentially stimulates problem
solving and inquiry, which provides fertile ground for practicing critical thinking
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(Bangert-Drowns & Bankert, 1990; Hirose, 1992; Moll & Allen, 1982; Tsui, 1998).
However, Ishiyama, McClure, Hart, and Amico (1999) reported that students with a
disposition toward critical thinking (i.e., marked by characteristics like inquisitiveness,
open mindedness, truth seeking, and analyticity) rated lecture methods higher than
students less disposed to criti(?al thinking. It is important to note that the former students
may see the lecture method as a highly efficient way to gain information fundamental to
critical thinking. Ultimately, conclusions from the process of critical thinking are
anchored in an information base. A college lecturer who is an expert in his field may
provide a better information base for reaching supportable conclusions regarding a line of
inquiry than an open group discussion among students and instructor.
Another student characteristic that may contribute to critical thinking is the
student's aptitude or academic performance (Lyle, 1958). In a general psychology
course, Lyle compared the effects of a problem-based format and lecture format on
critical thinking. With the problem format, the instructor assigned problems to the
students that required them to find valid evidence in addressing the issue, whereas in the
lecture format, the students' role was more passive. In the lecture format, the instructor
mentioned problems (similar to those that emerged in the problem format) and then
proceeded to give possible solutions to them. Lyle found that high-academic-aptitude
students improved their critical thinking more under the former instructional format
compared to low-aptitude students who improved more under the latter instructional
format. Thus, i�structional format and student academic ability may interactively affect
critical thinking gains.
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Of particular interest in the current study is the student's performance in the
selected course, especially on outcome measures assumed to require critical thinking.
For example, if the multiple-choice tests in a course emphasize critical thinking, will the
pattern of change in critical thinking differ for students who do well and those who do
poorly on the exams?
Statement of Purpose
Overall, the goal of the current research was to determine both the predictive
value of critical thinking in a large undergraduate course and the impact of the course
experience on critical thinking. Specifically, the study addressed the predictive
performance of subject-specific versus generic critical thinking measures on course
measures. In addition, it examined the pattern of change on the various critical thinking
measures. A number of specific questions relate to the central focus of this study: Do
generic versus subject-specific critical thinking measures differentially predict
performance on multiple-choice tests that presumably involve critical thinking and essay
quizzes that do not? Does the pattern of change in critical thinking from the beginning to
the end of the course differ for generic versus content-specific measures? Does the
pattern of change in critical thinking differ for students who performed well and those
who performed poorly on the exams?
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Chapter II
METHOD
Participants
The participant pool (N = 474) for the current study came from eight large
sections (50 to 55 students per section) and one small section (approximately 25 students)
of an undergraduate educational psychology course (Ed Psych 210-Psychoeducational
Issues in Human Development). Data were collected over three consecutive semesters.
Approximately 60% of the students were sophomores and juniors, with women
outnumbering men by 3 to 1. Each section's students were given one of three critical
thinking measures at the beginning and end of the semester. However, not all students in
each section elected to take the designated critical thinking instrument on a pre- and post
basis. Students received a small amount of course credit for taking the measures, but
equal credit was available through non-research activities if students opted not be tested.
For each of the nine sections of the course, students took one of three critical
thinking measures. Because of limited time in class to administer the critical thinking
measures, no section took more than one of the critical thinking instruments. Groups of
High Performers (As on composite exams) and Low Performers (Ds and Fs on composite
exams) were identified in all sections. A total of 138 students took both the pre and the
post California Critical Thinking Skills Test-Forms A and B. . Of those 138, 15 were
classified in the High-Performers group and 24 were in the Low-Performers group. A
total of 110 students took both the pre and post Psychologkal Critical Thinking measure.
Of those 110 students, 14 were in the High-Performers group and 11 were in the Low
Performers. A total of 149 students took both the pre and post Watson-Glaser Critical
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Thinldng Appraisal Forms and of those, 20 were in the High-Performers group and 20
were in the Low-Performers group.
Course Description
Course materials included the text Developmental Issues in Teaching (Rothstein,
1997), which was custom designed for the course. Students also purchased a booklet with
a set of journal articles compiled by the supervising instructor, as well as a 121-page
study guide containing a skeletal outline of questions over the reading materials, video
presentations, and instructor-overview discussions. In the study guide, space was
provided to answer each question, a notetaking technique which is effective in promoting
performance on exams (Kiewra, Benton, Kim, Risch, & Christensen, 1995; Williams &
Eggert, 2002). The elaborate syllabus for the course delineated the highly organized
subject matter and all assignments and grading standards for the course.
The course consisted of five units: physical, cognitive, psychological, social, and
character development. In general, the nine sections of the course followed a standard
sequence of events that occurred within each unit. First, students viewed and discussed a
videotape relating to the unit. The following three class sessions consisted of an instructor
overview of important issues within the unit. The instructor overview was based on notes
prepared by the supervising instructor and taught by graduate teaching assistants (GTAs).
Included in the instructor notes were strategically placed higher-order questions to be
used by the instructor to promote class discussion (Table 1). These questions required the
students to analyze the information inherent in the question and apply the course
information to reach conclusions regarding viewpoints on various course issues (e.g.,
gun

control, cooperative learning, moral dilemmas). In the next class session following
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Table I
Selected Critical Thinldng Questi ons Interspersed in Class Discussi on
• What would be the long-range economic effects of heavily trucing cigarettes?
•

Are IQ tests vital to best serving the academic needs of children?

• Is self-concept best interpreted as a cause or an effect of one's performance?
• Why would emotion-focused coping generally be less adaptive than problem
focused?
• Which of the following parenting styles is likely to have the most adverse effects
on children: authoritarian, indulgent, or laissez-faire?
• Why has the crime rate for adolescents increased so much more than that for
adults?
• What level of gun control would be in the best interest of this society?
• Are the findings on character education more consistent with a behavioristic or
humanistic view of mankind?
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the instructor overview, the students took a brief essay quiz over the reading materials
and discussed reading materials. In the last session of the unit, students took a forty-item
multiple-choice exam over the complete unit and received feedback (i.e., identified
missed items) from the exam. Finally, at the end of the course, students took a 75-item
multiple-choice comprehensive exam that sampled issues addressed throughout the entire
course.
For the sections of the course that took the Psychologi,cal Critical Thinking
measure and the WGCTA, the instructor additionally presented multiple-choice practice
questions designed to provide opportunity to directly practice critical thinking and
improve performance on the multiple-choice exam at the end of tht? unit. Specifically,
each unit included 16-22 practice questions that approximated the construction and
intricacy of actual exam items. Each of the issues (e.g., confounding variables,
experimenter bias, correlational/causal relationships) reflected in Lawson's (1999)
psychological critical thinking measure was addressed in the selected practice questions
at some point during the course. Instructors posted all practice questions for each unit on
the course website and discussed each question in class (Appendix A). Class discussion
was arranged for students to share their answers and their reasoning that led to the
answers. The instructor facilitated the discussion and when student comments failed to
identify the relevant critical thinking issues in the targeted questions, the instructor
articulated those issues and explained their connection to the questions under discussion.
Course Performance Measures
Two course performance measures were targeted in this study: brief essay
quizzes and comprehensive multiple-choice exams. The essay quizzes presumably
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required the recall of information from the readings, whereas the multiple-choice exams
required inferential thinking and other abilities commonly associated with the process of
critical thinking. By targeting these two performance measures, the current study could
determine if critical thinking better predicts performance on a measure requiring
inferential thinking than one requiring only recall of factual information.
Quizzes

The fact-based questions for the essay quizzes came directly from the readings
section of the study guide and were not previously discussed in class. Two questions
were presented concurrently to the students near the conclusion of each unit and they
were given the option to answer either one. Questions required at most a paragraph to
answer. Students were given up to five minutes to formulate and write their answers.
Pairs of GTAs rated the answers on a 0 to 5 scale, with 0 = no answer or totally
inaccurate answer and 5 = complete and accurate answer. Inter-rater reliability for past

scoring of the quizzes has typically been at least .90 (Williams & Worth, 2002). Scores
on the five unit quizzes were combined to yield a total quiz score (0 to 25), which
constituted about 6% of the total course credit (Table 2).
Multiple-choice Exams

One 40-item multiple-choice test that addressed most of the major issues in the
unit was given at the end of each unit and one 75-item comprehensive exam that sampled
issues throughout the course at the end of the semester. About 60% of the items
emphasized logical reasoning regarding course information, about 25% required direct
recall of information from course content, and the remaining items required a mixture of
direct recall and comprehension (Wallace & Williams, 2003). Scores on the unit exams
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Table 2
Sample Quiz Questions
*

Identify distinctions between gross motor and fine motor skills in early childhood
(ages 2-6 years).

*

Describe gender differences with regard to participation in formal team sports.

*

According to Cxikszentmihalyi, what is the relationship between knowledge and
creativity?

*

What are the differences between the reliability and validity of intelligence tests?

*

What is the difference between explicit and implicit memory?

*

According to the article "The EQ Factor'', how do emotions generally affect
choices?

and the final exam were combined to yield a total exam score (0 to 275), which
constituted about 70% of the total course credit (Appendix B).
Critical Thinking Measures
California Critical Thinking Skills Test
In the first semester of data collection, students took The California Critical
Thinking Sldlls Test-Form A for the pre-test and Form B for the post-test The California
Critical Thinking Skills Test (Facione & Facione, 1994) is a generic measure of critical
thinking that has 34 items in a multiple-choice format, with related assumptions provided
on which to base answers to the questions. Respondents were instructed to read the
information and choose an option most consistent with the specific information provided.

18
Scores could range from 0 to 34. The mean and standard deviation for the local sample
approximated companion metrics reported for the normative sample. Internal consistency
was reported in the test manual to be .70, and test scores were reported to be weakly to
moderately correlated (r = .20 to .55) with a variety of cognitive measures (e.g., SAT
Verbal, SAT-Math, and Nelson-Denny Reading Test).
Psychologi,cal Critical Thinking

In the second semester, students took the Psychologi,cal Critical Thinking
measure, an instrument consisting of 14 scenarios describing various psychological
claims structured to require brief essay responses (Lawson, 1 999). Each claim is
inconsistent with the principles of psychological science. Scenarios included topics
pertaining to the role of comparison groups, confounding variables, singular versus
multiple causes, quality of evidence, correlational versus causal relationships,
generalization of findings, and experimenter bias. After reading each scenario,
respondents identified whether the claims were flawed and, if so, how they were flawed.
Using a qualitative scoring procedure, GTAs rated each student's written response to
each scenario on a 0 to 3 scale: 0 = no problem identified, 1 = a problem recognized but
misidentified, 2 = some aspect(s) ofthe actual problem(s) specified, and 3 = actual
problem(s) fully elaborated (see Appendix C for answers used in rating student

responses). The total scores on this instrument could range from O to 42. Graduate
teaching assistants' inter-rater reliability for this instrument has been in the low .90s for
both pre� and post-course assessment (Williams, Oliver, Allin, Winn, & Booher, 2003).
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Watson-Glaser Critical Thinking Appraisal
In the third semester, the Watson-Glaser Critical Thinking Appraisal (WGCTA)
(Watson & Glaser, 1980) was used to assess critical thinking. The form used (Form S) is
an abbreviated version of the original Form A (Watson & Glaser, 1994) and was
designed primarily for adults, including college students. This measure uses a multiple
choice format, with the item options ranging from 2 to 5. All the information needed to
respond is presented within each question. In answering each question, one must judge
the credibility of potential conclusions derived from the presented information. The
instrument contains 40 items and scores can range from O to 40. The test manual reports
the instrument to be moderately predictive of academic and professional indices of
success, with both the internal consistency and the test-retest reliability for Form S to be
.81.
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RESULTS
Predictive Potential of Critical Thinking
The pretest critical thinking scores and the posttest critical thinking scores were
first correlated with (1) exam scores and (2) quiz scores. Table 3 shows the correlational
relationships between each of the instruments (pre and post course scores) and the two
course performance measures. All of the critical thinking tests were moderately and
significantly related to exam scores (p < .01) but minimally related to quiz scores.
Generally speaking, the post-course scores were more strongly related to the performance
measures than were the pre-course scores. Therefore, it would appear that the
relationship between the critical thinking measures and the test scores became stronger
from the beginning to the end of the course.
Of the three instruments used to assess critical thinking, the WGCTA was the
strongest predictor of test performance. In fact, the WGCTA (both pre- and post-course
scores) better predicted performance (p < .01 level of significance) on both the quizzes
and the exams than did either the CCTST or the Psychological Critical Thinking
instrument. The second strongest predictors for the exam performance measure were the
Psychological Critical Thinking pre- and post-course scores (p < .01). The second
strongest predictor for the quiz performance measure was the post-course CCTST score
(p < .05).
To further assess how well the critical thinking measures predicted performance
on the exams and quizzes, several stepwise regression analyses were done (see Table 4).
These results showed that while none of the critical thinking measures contributed
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Table 3
Correlations between Pretest/Posttest Critical Thinldng and Test Performance

Test Performance
Critical Thinking Instrument

Quizzes

Exams

California Critical Thinking Skills Test
Pretest (n = 1 47)

.08

.3 1 **

Posttest (n = 141)

. 19*

. 3 8 **

Pretest (n = 1 29)

.1 1

.41 **

Posttest (n ;:; 121)

.08

.49 **

Pretest (n = 1 64)

.20 **

.42 **

Posttest (n = 1 58)

.28 **

. 5 7 **

Psychological Critical Thinking

Watson-Glaser Critical Thinking Appraisal

*p < .05. ** p < .01 .
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Table 4
Significant Critical Thinking Predictors of Test Performance
Test Variance8
Critical Thinking Measure

Exam Total

Quiz total

California Critical Thinking Skills Test
Posttest

.13

Posttest and pretest

.1 6

.02

Psychological Critical Thinking Test
Posttest

.26

Watson-Glaser Critical Thinking Appraisal
Posttest

.31

.07

"Amount of test performance vanance explamed by each cnttcal thmking measure.
substantially to the prediction of the quiz scores, the Psychological Critical Thinking and
WGCTA post-course scores accounted for 26% and 31 % of the variance on the exam
scores, respectively, and therefore appear to be moderately good predictors of exam
performance.
Critical Thinking as an Outcome Variable
First, a series of paired-samples !-tests were used to determine the nature and
extent of change on each critical thinking measure during the course. Then, a repeated
measures mixed design was used for each critical thinking measure to compare the
growth on critical thinking for high and low performers on the exams. The between
subjects measure was high performers (those students making As on the multiple-choice
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exams) versus low performers (those making Ds and Fs) on the exams, and the repeated
measure was the pre- and post-course scores from each of the critical thinking
instruments.
For each of the critical thinking measures, the high exam-performance group did
better on both the pre- and post-course measure than did the low exam-performance
group (Table 5). For the CCTST, students' means in the low group actually decreased
from pre to post. This likely contributed to the decrease in the overall CCTST scores
from pre to post. For the WGCTA, there was a significant overall increase for the total
group (p < .005), but neither the High- nor Low- Grade group gained significantly from
pre- to post-course. For the Psychological Critical Thinking, there was a significant
difference for both the High Grade group and the overall total, with each yielding an
increase in scores from pre to post.
The repeated measures mixed design (Table 6) revealed a significant between
subjects main effect favoring the high exam-performance group who took the CCTST.
For this measure, there were no within-subjects main effects. Similarly, for those who
took the WGCTA, the high group yielded significantly and consistently greater pre- and
post-course scores than did the low group. For the Psychological Critical Thinking data, a
significant interaction was obtained between performance level and the repeated pre to
post measure. A follow-up analysis of simple effects showed that students in the high
performance group gained significantly on psychological critical thinking, whereas
students in the low exam-performance group remained the same on psychological critical
thinking from pre to post.
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Table 5
Pre- t o Post-Changes in Critical Thinldng Measures
Sample

Pre-mean

n

Post-mean

Significant Difference

California Critical Thinking Skills Test
138

16.62

>

15.38

.001

High Grade

15

1 8.87

=

1 9.07

NS

Low Grade

24

14.54

>

12.66

.01

Total

Psychological Critical Thinking
1 10

16.45

<

1 8.81

.00 1

High Grade

14

19.29

<

25.93

.001

Low Grade

11

15.27

=

15.45

NS

Total

Watson-Glaser Critical Thinking Appraisal
149

26.21

<

27.6 1

.005

High Grade

20

3 1 .85

=

32.20

NS

Low Grade

20

21.20

=

21.70

NS

Total
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Table 6
Summary Tablesfor Each of the Critical Thinldng Instruments

Source

Sum of squares

Between subjects

df

Mean square

F

Significance

California Critical Thinking Skills Test

B (performance groups)

530.888

1

530.888

error (b)

726.446

37

19.634

A (pre- vs. post-)

12.949

1

AB

1 9.872
3 1 9.512

27.040

.000

12.949

1 .500

.228

1

1 9.872

2.301

. 1 38

37

8.635

13 .476

.001

Within subjects

error (w)
Between subjects

Psychological Critical Thinking
646.41 1

1

646.4 1 1

1 103.269

23

47.968

A (pre- vs. post-)

143.455

1

143.455

14.257

.00 1

AB

128.575

1

128.575

12.778

.002

error (w)

23 1 .425

23

10.062

B (performance groups)
error (b)
Within subjects
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Table 6 continued
Source
Between subjects

Sum of squares

Mean square

F

Significance

Watson-Glaser Critical Thinking Appraisal

B (performance groups) 2236.612
error (b)

df

1

2236.612

2036.375

38

53.589

3.6 13

1

. 1 13
576.775

41 .737

.000

3.613

.238

.628

1

. 1 13

.007

.932

38

1 5. 1 78

Within subjects
A (pre- vs. post-)
AB
error (w)
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Chapter N
DISCUSSION
Research on critical thinking at the college level has seldom examined the
following issues: critical thinking' s potential as a performance predictor versus an
outcome measure, the relationship between critical thinking ability and performance in
specific courses, the comparison of generic versus subject-specific measures with respect
to their predictive potential within specific courses, and the impact of integrating critical
thinking aspects into specific courses on improvement in critical thinking ability. The
present study, either directly or indirectly, addressed these issues. Specifically, three
issues were addressed in the study: (1) the comparative ability of generic versus subject
specific critical thinking measures to predict performance on multiple-choice tests and
essay quizzes, (2) the pattern of change of generic versus subject-specific critical thinking
measures from the beginning to the end of the course, and (3) the pattern of change in
critical thinking for high-performance groups and the low-performance groups on the
multiple-choice tests in the course.
In regards to the first issue addressed in the study, the results of the study revealed
that the WGCTA, which is a generic measure of critical thinking, better predicted
performance on both the quizzes and exams than did either of the other two instruments.
Consistent with this finding, the CCTST test manual reports weak to moderate
correlations with a variety of cognitive measures (e.g., SAT - Verbal, SAT - Math, and
Nelson-Denny Reading Test), whereas the WGCTA test manual reports the instrument to
be moderately predictive of academic and professional indices of success. Also, the
internal consistency for the CCTST was reported to be . 70, while the internal consistency
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and the test-retest reliability for the WGCTA Form S were reported to be .81. In addition,
the post-course scores from the WGCTA and the Psychological Critical Thinking
measure each accounted for a reasonable amount of variance on the exam scores and
therefore appear to be moderately good predictors of exam performance.
To compare and contrast the patterns of change in the generic versus subject
specific critical thinking measures from beginning to the end of the course, several
repeated measures analyses were done. Given the subject-specific content of the
Psychological Critical Thinking measure and the content of the course exams, one might
expect the critical thinking scores to increase from pre- to post course. Indeed, the
Psychological Critical Thinking scores showed the most increase from pre to post. This
finding is encouraging for educators, because it confirms potential to increase subject
specific critical thinking in college courses through dimensions such as presentation,
content, format, and performance measures.
The third question in the statement of purpose addressed the pattern of change in
critical thinking for high performers arid low performers on multiple-choice tests. The
three critical thinking measures' pre- and post-course scores for the low-performance
groups yielded inconsistent results. The low-performance group's CCTST scores actually
significantly decreased from pre to post. Additionally, there was no consistent pre- to
post pattern with the high-performance group scores across the measures. However,
although there were no significant pre-post differences on the WGCTA and the CCTST
for the high-performance group, there was a significant pre-post difference on
Psychological Critical Thinking for the high-performance group. One possible
explanation for the latter finding is that those who do well on the course exams (exams
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that presumably require critical thinking skills to be successful) may be more likely to
acquire and recognize strategies presented throughout the course that enable and facilitate
psychological critical thinking.
Educational Importance
The results of the present study provide weak to moderate support for the tenet
that critical thinking, particularly domain-specific critical thinking, can be increased
through a college course. One method used to facilitate critical thinking was to infuse
critical thinking questions into class discussion. Another strategy used to promote critical
thinking was the presentation of practice exam questions that addressed each of the issues
reflected in Lawson' s (1999) psychological critical thinking measure. This strategy seems
to have been effective, at least for the high-performance group who took the
Psychological Critical Thinking measure.
Perhaps results of this study have generated more questions than answers
regarding critical thinking in collegiate courses. Specifically, what role do educators and
educational institutions want critical thinking to play within their settings? One would
expect critical thinking to develop throughout the educational process, but what
specifically is being done to assist with that development? Are students graduating with
more refined critical thinking skills than when they entered college? If not, should
subject-specific critical thinking be assessed at entry into a particular field of college
study and then at the end, necessitating the attainment of specific critical thinking skills
as a requirement for graduation? Obviously, these questions serve as catalysts for other
questions. For example, if the latter question called for an affirmative answer, then what
guarantees do students have that their instructors will model critical thinking? Should
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those instructors also be given critical thinking assessments and meet a specific critical
thinking criterion prior to assuming the role of instructor? In essence, more assessment of
critical thinking at the college level can promote important research, especially collection
of longitudinal data. Such data could be gathered from individuals at the beginning and
end of specific college courses and at entry into college (presumably as a freshman) and
exit from college (presumably as a college graduate).
Although not directly related to the study, other important questions remain
regarding the nature and role of critical thinking in the college classroom. For example,
what is the relationship between critical thinking and Bloom's taxonomy (Bloom, 1956)?
Would students skilled in critical thinking tend to operate at the highest levels of Bloom' s
taxonomy? Would similar instructional methods promote both skill in critical thinking
and performance at the upper levels of Bloom' s taxonomy? Another potential area of
investigation is whether certain personality types and/or learning styles are better
equipped for critical thinking than are others. Especially relevant to future research on
critical thinking at the college level is the contribution of divergent versus convergent
thinking to critical thinking. A Psyclnfo search using the terms "Bloom's taxonomy" and
"critical thinking" identified seven studies; a search using the terms "critical thinking"
and "personality inventory" identified six studies; and a search for the combination of
"divergent thinking" and "critical thinking" retrieved fourteen studies while "convergent
thinking" and "critical thinking" retrieved only one study. A quick perusal of the
abstracts generated from these searches revealed that most of the studies were not done at
the college level. Should further investigation of critical thinking in the college classroom
consider these variables as well?
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Limitations
While the present study did reveal some interesting and pertinent findings
regarding critical thinking in undergraduate courses, there were several limitations to the
study. These limitations pertain to the absence of control groups, sample characteristics,
and classroom composition. Although some of the suggestions seem rather utopian, their
application might provide a clearer picture of critical thinking' s role in the course.
Absence of Control Groups
The findings from Lyle' s (1958) study and from Ishiyama, McClure, Hart, and
Amico' s (1999) study revealed a possible conflict iri the literature. In the former study the
high-academic-aptitude students improved their critical thinking more under an
instructional format that allowed for active student analysis of subject matter than one
involving a lecture format. High-aptitude students thrived more with the problem-based
format compared to the low-aptitude students who improved more under the lecture
format. However, Ishiyama et al. revealed that students with a disposition toward critical
thinking rated lecture methods higher than those students less disposed to critical
thinking. In theory, it is possible that while the students with a disposition toward critical
thinking may prefer a "passive" lecture format, they may actually thrive academically
with more of an "active" problem-based format. The present study might have better
addressed this conflict in the literature had two different instructional formats been
presented to the same group of students.
Because of the emphasis on critical thinking in the fabric of the course targeted in
this study, it was deemed counter to the objectives of the course_ to have a control group.
This limitation resulted in all of the sections receiving a pre and post course critical
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thinking measure, as well as the similar content and delivery of information (e.g., using
multiple-choice practice exam questions- for those who took the WGCTA and the
Psychological Critical Thinking measure, and discussion of critical thinking questions
applicable to the unit material). The effects of specific instructional strategies on critical
thinking may have been depicted more clearly and precisely had an experimental group
been contrasted with a control group taught the same material but without exposure to the
exam practice questions and opportunity for discussion of critical thinking scenarios.
Sample Characteristics
The samples for the High-Performance group and the Low-Performance group
for each of the three critical thinking measures varied in sizes from 11-24. These are
relatively low sample sizes. The use of larger samples for the extreme performance
groups might better have detennined critical thinking' s role as an outcome variable. In
addition, there were different samples for each of the different critical thinking measures.
Although it would be a grueling task both for instructor and students if all three measures
were given in pre and post course form, the dynamics of a single classroom and the
effects of those dynamics would be better controlled had all three critical thinking
measures been given to the same participants.
Classroom Dynamics
While each section' s instructor was given the same material for presentation
including study questions, unit content, exam practice questions, and questions for class
discussion, the dynamics of a particular classroom might moderate the effects of critical
thinking on performance outcomes. One aspect of classroom dynamics is each student' s
voluntary participation in the discussion, as well as the instructor' s ability to facilitate
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meaningful discussion. While the instructors were provided a standard skeletal script
outlining points to emphasize during unit overviews, the delivery of the information is
likely to vary from instructor to instructor. For example, one instructor may have
difficulty with the clarity of the presentation, while another instructor may have difficulty
evoking meaningful student discussion and interaction. Perhaps using the same instructor
for each section might prevent some aspects of the classroom dynamics from
differentially affecting the learning and teaching process. In addition, analysis of video
taped class sessions might have facilitated instructor collaboration regarding optimal
delivery of teaching services. The analyses might include instructors watching their own
video tape and recording instances when they could have directed the discussion
differently than intended or watching other in�tructors' tapes and contrasting them with
their own tapes to identify any "gaps" in the delivery of the information.
Conclusion
Once an operational definition of critical thinking is formulated, assessment of
critical thinking can follow. Educators are not agreed as to the most appropriate method
for assessing critical thinking. Some propose a multiple-choice approach (Facione, 1986;
Facione & Facione, 1994; Watson & Glaser, 1964, 1980, 1994), while others believe
critical thinking should be analyzed qualitatively (Paul, 1 984) or using an essay
structured format (Lawson, 1 999; Royalty, 1995). Another factor to consider is whether
critical thinking can be more reliably and validly assessed with regard to general skills or
subject-specific skills (e.g., general critical thinking skills or critical thinking skills in a
specific subject, such as psychology). The current study used both types of critical
thinking assessments: two that purported to measure general critical thinking skills and
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one that purported to measure psychological critical thinking skills. The latter assessment
was an essay-type format and the other two were multiple-choice. Research has seldom
addressed the comparison of generic versus subject-specific measures with respect to
their predictive potential within the educational setting. Additionally, research has seldom
addressed critical thinking's potential as a performance predictor versus an outcome
measure and the relationship between critical thinking ability and performance in specific
courses. Not only did the current study explore these issues, but it also examined the
impact of integrating critical thinking issues into a specific college course (i.e.,
educational psychology).
Results from the current study produced some confirmation that subject-specific
critical thinking, particularly psychological critical thinking, can increase during a college
course. Assumedly, the infusion of higher-order thinking practice exam questions into the
course content promoted higher psychological critical thinking scores. However, further
exploration into effective ways to promote critical thinking within the classroom is
needed. Additionally, a moderate amount of variance was accounted for on the course
exams by two of the critical thinking measures. One of these measures {WGCTA) was a
generic multiple-choice critical thinking assessment, while the other measure was a
subject-specific essay-type (Psychological Critical Thinking) critical thinking assessment
measure. These findings should encourage educators to analyze performance measures
used in their college courses for critical thinking components. This analysis can hopefully
lead to the production of more course-performance measures that incorporate components
of critical thinking and more attempts at promoting critical thinking within college
courses.
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Certainly, critical thinking has served as a topic of endless debate in educational
forums. Its definition, assessment, role, impact, and necessity are not easily agreed upon.
However, the importance of analyzing critical thinking should not be overlooked. While
the possibilities for using and assessing critical thinking in the college classroom seem
overwhelming, educators should not abandon the concept. By not addressing critical
thinking in the college classroom, educators contribute to the dearth of employable
college graduates who can think critically.
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* Research data on teenage pregnancies show that about 95% of these pregnancies are
unintended, with half of them occurring in the first six months of sexual activity. The
explanation that this phenomenon results primarily from the teenagers' inexperience
in dealing with sexual arousal would best be considered
a. a statement of fact, given the empirical evidence on physical and emotional
development in adolescence.
b. an hypothesis that could probably be tested.
c. an assumption that could not be verified.
d. a statement that is inherently valid.
* You are exploring the possibility of joining a local health club. In your introductory
visit, you notice that virtually everyone working out is trim and muscular. What could
you most defensibly conclude from what you observed?
a. Working out at the health club caused these individuals to be trim and
muscular.
b. These individuals were working out at the health club because they were trim
and muscular.
c. These individuals would not have been trim and muscular without working
out at the health club.
d. There is some association between working out at the health club and being
trim and muscular.
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* A promising new drug is to be tested with ADHD youngsters for a 6-month period.
To conclusively determine whether the drug improves the ADHD dimensions, the
researchers need to
a. give a placebo to the children not on the new drug.
b. inform the parents at the outset whether their child is on the new drug or the
placebo.
c. give children and parents feedback about the effectiveness of whatever
substance they received.
d. have children and parents rate the effectiveness of the drug or placebo at the
conclusion of the 6-month period.
* A researcher on direct instruction reports that he asked twenty teachers who use direct
instruction to comment on the effectiveness of this approach. According to his
report, all twenty indicated that they were very satisfied with direct instruction. The
researcher concluded that direct instruction is probably the best approach for
promoting student learning. Does the evidence provided by this researcher
unequivocally support his conclusion?
a. Yes, because all twenty teachers liked direct instruction.
b. No, because the evidence was of a subjective self-report nature.
c. Yes, because one can safely assume that the teachers had also experimented
with other teaching approaches.
d. No, because teachers are not in a position to make judgments about direct
instruction.

48
Appendix A continued

*

A teacher was attempting to determine the effect of her praise on students' intrinsic
motivation to do their school work. Thus, when the teacher gave students' work back,
she would praise students who scored higher on the current assignment than on the
previous assignment. After a month of giving praise under these conditions, she
noticed that students appeared more eager to get started with their work assignments
and to stay on task better. The teacher concluded that her praise procedure had
increased students' intrinsic motivation to do their school work. The teacher's
research procedures may have been flawed in which of the following respects?
a. No mention is made of an operational definition of intrinsic motivation.
b. Change in on-task behavior might have been due to feedback regarding
improvement in performance.
c. No mention is made of having independent observers monitor teacher and student
behavior during the period of the experiment.
d. All of the above are possible fallacies in her research procedures.
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*

An acquaintance is offering some opinions regarding the health risks of smoking.
Which of his statements would be most supported by the information on smoking in
this unit?
a. · The warning labels on cigarette packs have become totally ineffective in
reducing smoking.
b. Perceiving smoking as a risky behavior is negatively related to self-reported
smoking.
c. There is no evidence that health issues have anything to do with rate of
smoking among youth.
d. Health issues represent the major influence on smoking among young people.

*

Which of the following claims regarding seatbelt use would you judge most credible?
a. Individuals who do not wear seatbelts drive just as safely as those who do.
b. Having air bags will offset the risk involved in not wearing seatbelts.
c. A majority of children wear their seatbelts.
d. Children from affluent homes are less likely to wear seatbelts than children
from poor homes.
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*

An acquaintance who claims to be well-informed about patterns of adolescent drug
use makes several claims about what the research shows. Which of his claims would
be most questionable?
a. A higher percentage of adolescents try alcohol than cigarettes.
b. Tobacco and alcohol have frequently served as gateway drugs to the use of
illicit drugs.
c. A higher percentage of adolescents use cigarettes on a daily basis than
alcohol.
d. Surveys of high school students probably overestimate the percentage of
adolescents who abuse drugs.

*

As a child psychologist, you are trying to help new parents know what sequence to
expect in the cognitive development of their child. Which of the following sequences
would be most consistent with the advice you would give?
a. person permanence, object permanence, conservation, and hypothetical
reasoning
b. object permanence, person permanence, conservation, and hypothetical
reasoning
c. conservation, person permanence, object permanence, and hypothetical
reasoning
d. reversibility, decentering, person permanence, and object permanence.
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* An expert on preschool programs for at-risk children would be least likely to make
which of the following claims?
a. A one-year Head Start experience permanently enhances a child' s cognitive
development.
b. Head Start is likely to be more influential in the health and social areas than in
academic areas.
c. Boys need more extended preschool experiences than do girls.
d. Head Start programs tend to have a child-centered, experiential focus.
* Research on the consequences of teacher reactions to students' task performance most
strongly supports which of the following claims?
a. Preschoolers are more likely than middle schoolers to perceive teacher praise
for success as indicative of high student ability.
b. Teacher criticism of poor performance consistently is interpreted by students
as an indication of low student ability.
c. Teacher praise for task performance consistently is interpreted by students as
an indication of high student ability.
d. Praising students for performing easy tasks is one of the best ways to promote
student confidence in their ability to perform difficult tasks.
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Directions for Scoring: Score each answer on a 0 to 3 basis. A 0 response recognizes
no problem with the claim; a 1 responses reflects a problem with the claim , but
misidentifies the problem; a 2 response captures at least some part of what the
actual problem is; and a 3 response is a fully elaborated explanation of the actual
problem(s) with the claim. Use the answers after each item as your frame of
reference for scoring each item.
1. Several days ago, Lynda received a sample product in the mail from a friend.
Her friend (who sells the product and is known to be honest) said that 85% of
the 300 people to whom she sold the dietary supplement, reported (by returning
an anonymous questionnaire) that they were enjoying improved health, fewer
visits to physicians, and were taking less medicine. Based on these results, her
friend concluded that this product improves people's health.
There is no comparison group that took a placebo instead of the supplement. Also, the
sample was a convenience sample, not a randomly selected sample from which one
might generalize to a larger population. The individuals who purchased the product
probably expected it to improve their health. Expectations often translate into reality.
The fact that respondents were taking something new, not necessarily this particular
supplement, also may have contributed to the perceived improvement. Furthermore,
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the data are of a self-report nature and respondents may have wanted to report what
would please the person who sold the supplement.
2. Years ago, some psychologists observed that the parents of autistic children
appeared very aloof and detached from their autistic children. Unable to
conduct a psychological experiment to determine the cause of autism, these
psychologists concluded that parental detachment was the cause of autism.

The psychologists were making causal inferences on the basis of associational or
correlational type relationships. Actually, if there is a causal relationship between
these variables, it is as likely that autism caused parental detachment as the contrary.
Also, both variables may have been caused by unidentified variables.
3. Two soft drink companies conducted blind taste tests of their products to show
that consumers prefer their drink over the competitor's drink. Each company
presented taste testers with their drink frrst, followed by the competitor's drink.
Each company found that 85% of the consumers rated their drink higher and
they concluded that consumers prefer their drink over their competitor's drink.

The findings may have been based on a sequence effect. Because each company's
drink is presented first, one cannot tell whether the specific drink or just the first drink
was preferred.

56
Appendix C continued
4. A researcher tested a new drug designed to decrease depression. She gave it to
100 clinically depressed patients and discovered that their average level of
depression, as measured by a standardized depression inventory, declined after 4
months of taking the drug. She concluded that the drug reduces depression.

There is no control group that did not take the drug, or even better took a placebo.
Improvement in depression might have been due to a placebo effect or depression
might have improved for reasons other than the treatment during the 4-month period.
5. The owner of a florist shop played a subliminal tape for her workers, who were
unaware that it contained subliminal messages. The tape contained audible
music and sub-audible messages designed to boost motivation and creativity.
After two days they were making creative floral arrangements out of materials
in the scrap box. The owner concluded that the subliminal tape she purchased
boosted her workers' creativity and productivity.
The owner's expectation of improvement, rather than the subliminal messages, may
have altered the workers' performance. Also, music per se may have contributed to an
atmosphere conducive to creativity. Fundamentally, this is an associational
relationship that does not permit cause-effect inferences in the absence of control and
double blind comparisons (neither the workers nor the owner knew who got the
treatment and who got the music without the subliminal messages). There is no
mention of baseline data collected prior to introduction of the subliminal tape or a
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comparison group that received the music without the subliminal messages. No
precise data are provided regarding degree of change in creativity and productivity.
Neither creativity nor productivity is operationally defined.
6. A political scientist believes that people who wear wing-tipped shoes tend to vote
for the Republican Party in major elections. He surveyed a randomly selected
sample of people and asked them what type of shoes they wear and which party
they typically support. He found a significant correlation between wearing wing
tipped shoes and voting Republican. He concluded that voting for the
Republican Party causes one to become more conservatively dressed person.
The scientist is making cause-effect inferences on the basis of correlational data.
There may be no cause-effect relationship reflected in this correlation, or the
correlation could go in the opposite direction (conservatively dressed persons are
attracted to the Republican Party) or both factors could be related to an outside
variable (such as religious orientation).
7. A developmental psychologist conducted a longitudinal study of moral
development using a group of 200 boys beginning at age 8 and continuing
through age 14. The findings demonstrated that there are identifiable stages of
development occurring across the age periods studied. In the publication of the
results, the psychologist names the stages and concludes that they represent the
stages of typical moral development for all children, ages 8-14.
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The psychologist is generalizing unduly from the sample studied to children in
general in the 8 to 14 age range. No mention is made of random or representative
sampling of participants in the sample. Convenience of selection could have produced
a sample very unrepresentative of children ages 8-14. Obviously, the fact that the
sample was all boys would limit generalization to boys at best.
8. In order to test-market their new detergent, a company sent free samples to 300
randomly selected households. A few weeks later, they called them and asked,
"Are you amazed at how much cleaner and brighter your clothes are after using
our new detergent?" About 90% of the 300 respondents said, "yes." The
company concluded that their new detergent cleans and brightens clothes very
effectively.
The survey question was asked in such a way that it was difficult for the respondents
to say, "no." The question could be characterized as a leading question.
9. Researchers randomly assigned male juvenile offenders to conditions where they
watched either violent or nonviolent mms. They discovered that those in the
violent mm group were less likely to go for help when they witnessed a later real
life violent episode than those in the nonviolent mm group. On that basis, the
researchers concluded that violent mms harden all mm-goers to real-life
aggression.
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The researchers have over-generalized from their sample and over-interpreted their
findings. Male juvenile offenders do not represent film-goers in general. The fact that
those who watched violent films were less likely to go for help doesn't necessarily
mean they were hardened to aggression. Perhaps they became more aware of the
possible repercussions of intervening in violent situations.
10. The Cincinnati police suspected that a third-grade teacher sexually molested
many of the little girls in his class. Police investigators questioned several of the
girls, asking them "How many times did he undress in front of you?" and "How
many times did he touch you?" After 3 months of investigation they concluded
he was guilty and stated, "At first the girls did not want to admit that the teacher
had molested them, but after repeated questioning several of them admitted the
teacher had touched their private parts."
The police asked very leading questions,· suggesting possibilities that the girls might
not otherwise have considered. The police's persistence in asking the questions may
have prompted some girls to admit the molestation to bring closure to the questioning.
11. A researcher located 100 pairs of identical twins who had been reared apart and
reunited them. The twins discovered that they had an extraordinary number of
things in common. For example, one set discovered that, among other things,
both have a daughter named Cindy, a workshop where they restore old cars,
cocker spaniels, and they both crush their beer cans with their left hands. The
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other pairs of twins also had numerous similarities. The researcher concluded that
these stories are evidence that our personalities are influenced by genetics.
These similarities may have occurred coincidentally or by chance. It is very likely
that any two people could identify a number of things in their background that are
similar. As a point of comparison, one would need to check for similarities with other
pairs of individuals reared apart who have varying levels of genetic similarity.
12. A psychiatrist and geneticist discovered one particular gene common to a group
of 50 people who suffer from schizophrenia. A control group of 50 normal people
did not have this gene. They concluded that this gene is indeed THE cause of
schizophrenia.
The gene appears to be implicated in schizophrenia, but it may not be the singular
cause of the disorder. The psychiatrist and geneticist have overstated their findings,
overlooking the possibility that schizophrenia may be caused by a variety of factors.
13. Uri Geller, a famous psychic, claims that he can perform amazing feats such as
melting and breaking metal spoons with mental power (telekinesis). He has done
this in front of audiences many times using spoons he brought to the events.
However, one night he appeared on a late night talk show and was asked, among
other things, to break metal spoons supplied by the talk show host. Uri claimed
that the bad vibes in the room weakened his psychic powers and he could not
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perform. Thus, Uri concluded that his performance that night in no way disproves
his psychic ability.
The psychic made it impossible to disprove his claim. He provided an alternative
explanation for his failure that could neither be confirmed nor disconfirmed.
14. A group of biological researchers concluded that they have found THE cause of
alcoholism. They discovered that alcoholics do not have a small cluster of cells,
common to non-alcoholics, located near the hypothalamus. They have
demonstrated that destroying this area of the brain in normal rats caused them
to develop a preference for alcohol in their water. Moreover, in another study
they found that normal humans who had this part of the brain damaged in
accidents later became alcoholics.
The target brain area does indeed appear to be involved in alcoholism. However, their
research does not show that this brain area is the exclusive or even the primary cause
of alcoholism. Their claim is an overstatement of their findings.
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